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identifiable set of beneficiaries. Equally important, the port can make
those services available only to those who pay port charges (as, indeed,
many ports now do in order to recover the costs associated with non-
federal port improvements). Information given earlier about the
amount of federal port expenditures as a percentage of already exist-
ing nonfederal user fees suggests that ports handling the vast bulk of
the nation's trade could continue to make these improvements and re-
cover their costs through user fees without affecting traffic. At other
ports, projects would not be undertaken because they would not be
cost-effective. Finally, under this option the largest, low-cost ports
would not have to subsidize high-cost ports as they do under the cur-
rent Harbor Maintenance Tax.

The potential effect of this option on the efficiency of port in-
vestments can be seen in the response of local governments to the
limited cost-sharing introduced by the 1986 Water Resources Develop-
ment Act. Table 20 shows four cases in which cost-sharing led local
officials to reduce the size of the dredging projects they had requested
by 25 percent to 83 percent. Since local authorities are authorized to
recoup their cost share through user fees, the fact that they requested
smaller projects indicates that they believed the larger projects would
not generate commercial benefits at least as great as their costs.

This option has two drawbacks. First, it requires the federal gov-
ernment to eschew the use of port development as a tool of regional
economic development. Second, it requires ports to incur all the risks
associated with port development. This second drawback might be
overcome if the federal government paid initial construction costs and
then recouped those costs through user fees, thus spreading the risk of
bad forecasts over all ports.

Ending federal involvement in water transportation projects
would be far more problematic for inland waterways, since project de-
velopers would often be unable to capture the full returns to their in-
vestments. A case in point would be a downriver state contemplating
the expansion of a lock now working at capacity. Since the traffic
flowing by the downstream state would depend on the lock capacity of
upstream states, the downstream state's return on an investment in a

1



94 NEW DIRECTIONS FOR THE NATION'S PUBLIC WORKS September 1988

TABLE 20. EFFECT OF COST-SHARING ON HARBOR IMPROVEMENTS

Improvement Project
Improvements

Without Cost-Sharing
Improvements

With Cost-Sharing

Baltimore Harbor

Norfolk Harbor

Mobile Harbor

Lower Mississippi
River Ship Channel,
New Orleans/Baton
Rouge

Deepen from 42 feet to
50 feet at a total cost of
$387 million

Deepen from 45 feet to
55 feet at a total cost of
$321 million

Deepen from 40 feet to
50 feet at a total cost of
$512 million

Deepen Mississippi River
from 40 feet to 55 feet
for 252 miles at a total
cost of $486 million

Deepen from 42 feet to
50 feet but reduce channel
widths in some cases from:

1,000 to 800 feet
800 to 700 feet
600 to 400 feet

Construction cost savings:
$81 million or 21 percent

Deepen outbound channel
only from 45 feet to 50 feet;
defer some project
elements

Construction cost savings:
$273 million or 85 percent

Deepen channel to 45 feet

Construction cost savings:
$431 million or 84 percent

Deepen Mississippi River
to 45 feet; shorten pro-
ject length by 52 miles

Construction cost savings:
$340 million or 70 percent

SOURCE: Congressional Budget Office, from Army Corps of Engineers.

higher-capacity lock would depend on whether upstream states also
invested in higher-capacity locks. Thus, in contrast to federal invest-
ment decisions that can consider efficiency on the waterway system as
a whole, states might be held hostage to the investment decisions of
their neighbors.



CHAPTER V

WASTEWATER TREATMENT

The 1972 Clean Water Act (CWA) gave the federal government sub-
stantial new responsibilities, both regulatory and financial, in im-
proving water quality. While significant progress toward water qual-
ity goals has been made since then, serious water pollution problems
remain. This chapter examines several options that the federal gov-
ernment might pursue to meet those challenges.

THE CHANGING FEDERAL ROLE
IN WATER POLLUTION CONTROL

Until 1972, responsibility for controlling water pollution lay almost
exclusively in the hands of state and local governments. The federal
role was limited largely to performing research and development, and
to providing technical and financial assistance to those municipalities
that chose to build wastewater treatment facilities. Federal financial
assistance came in the form of matching grants that covered between
30 percent and 50 percent of the costs associated with building muni-
cipal wastewater treatment plants. The federal presence was much
less than these matching rates indicate, however, for appropriated
funds were always a fraction of the amount that would have been
needed to assist all communities that wished such grants. Further,
the federal government made no attempt to determine the level of
wastewater treatment that was appropriate for each community.1

Relying solely on states and localities to set and enforce water
quality standards failed to stem the degradation of the nation's water-
ways, and in 1972 the Congress adopted a fundamentally different

A detailed history of the federal role through 1986 can be found in Environmental Law Institute,
The Law of Environmental Protection (New York: The Institute, 1987); the 1987 Clean Water Act
Amendments are discussed in Bureau of National Affairs, Environmental Reporter, vol. 18, no. 19
(1987), Part II.
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approach to controlling water pollution. To achieve the new goal of
"fishable and swimmable" waters nationwide, the Federal Water Pol-
lution Control Act of 1972, also known as the Clean Water Act, re-
quired the Environmental Protection Agency (EPA) to promulgate
nationwide minimum standards for municipal and industrial waste-
water treatment. These standards were to be technology-based; in
other words, they were to specify precise end-of-the-pipe treatment
techniques for the various sources of pollution. Municipal wastewater
treatment facilities were required to provide at least "secondary"
treatment—which means, most generally, removing at least 85 percent
of conventional pollutants.

To help localities comply with the new requirements for municipal
wastewater treatment plants, the act dramatically expanded the
federal role in financing these facilities: the federal matching rate for
local wastewater treatment construction costs was increased from 50
percent to 75 percent, while annual construction grants appropria-
tions rose fivefold between 1972 and 1977. The Congress stated then,
and has reaffirmed since, that the expanded federal presence was to be
temporary: the new construction grants program was to be a bridge to
an era in which all polluters, whether industrial or municipal, would
be treated alike, and those who generated wastewater would pay for
its treatment.

In 1981, the Congress began the process of returning to states and
their localities complete financial responsibility for water quality
management: authorization levels for the construction grants pro-
gram were reduced by one-half, and the federal share of local construc-
tion costs was lowered to 55 percent for facilities built after 1984. The
Clean Water Act Amendments of 1987 were designed to complete the
transition to state and local self-sufficiency. Most important, the
amendments require that the municipal construction grants program
be phased out by 1991. In its place, the amendments establish a
temporary federal program to provide seed money for state revolving
loan funds (SRFs). For each dollar in federal "capitalization grants," a
state must provide 20 cents to its SRF. SRF monies provide low-inter-
est loans for local water pollution control efforts; loan repayments
produce a self-sustaining source of money to finance local construction
after the capitalization grants expire in 1994.
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The capitalization grants are intended to provide localities easier
access to the money they must borrow for water pollution control
activities. While SRF monies may not be used for direct grants, they
can be used in a variety of ways to lower the cost of municipal bor-
rowing.2 Among other things, states may loan SRF funds directly; use
SRF funds as security for state borrowing, the proceeds of which are
deposited in the SRF; and provide guarantees or insurance for loans
that municipalities obtain elsewhere. Loans made or guaranteed by
the SRF may vary to suit conditions in each community, subject only
to these restrictions: the interest rate must be at or below the market
rate; the life of the loan must be no more than 20 years; and repay-
ment must be secured by a dedicated source of municipal revenue.

States will have to use SRF monies first to ensure that communi-
ties meet the enforceable requirements of the CWA, including the
requirement that municipalities provide secondary wastewater treat-
ment by July 1,1988. After these requirements have been met, states
may use the funds to carry out programs to manage pollution and to
conserve estuaries.

ACHIEVEMENTS IN WATER POLLUTION CONTROL

By most accounts, significant progress has been made in controlling
water pollution since 1972. This progress can be seen in the number of
wastewater treatment plants that have been built: in 1977, only 37
percent of the wastewater treatment plants needed to meet the re-
quirements of the CWA had been completed; by 1986, 90 percent of
them had been built. Similarly, the proportion of the population
served by secondary wastewater treatment facilities rose by 50 per-
cent between 1972 and 1982. The effect of the CWA can also be seen in
measurements of pollutants discharged and of water quality. Between
1972 and 1982, for example, the amount of wastewater released into
waterways rose by nearly 7 billion gallons per day, yet the total
amount of pollutants discharged remained essentially unchanged.
And water quality has remained the same since 1972 for about two-

2. For a complete discussion of the permitted uses of state revolving fund loan monies, see
Environmental Protection Agency, "Initial Guidance for State Revolving Funds" (January 1988).
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thirds of the nation's streams, lakes, and estuaries, while improving
about 10 percent of them (see Table 21). By 1986, three-quarters of
the waterways were clean enough to support the uses that the states
had set for them.3

THE OUTLOOK FOR WATER POLLUTION CONTROL

Federal policies toward wastewater treatment must address three
emerging issues: the cost of constructing the remaining facilities
needed to comply with the CWA; the rising cost of properly operating
and maintaining those facilities; and the increasing role played by
nonpoint sources of water pollution.

Construction Costs

The gains in controlling water pollution have been the result, in part,
of real capital expenditures for public wastewater treatment facilities
that have exceeded $90 billion since 1972. Meeting CWA require-
ments will still require significant future capital spending. EPA's
most recent Needs Survey, for example, estimates that it would cost
$60.2 billion, or $250 per capita, to build the facilities needed to treat
the wastewater generated by the current population. Excluding those
investments that would have been needed even in the absence of the
CWA, the EPA estimates that the basic cost of complying with the act
would be $33 billion, or $137 per capita, for the current population.4
Table 22 shows estimated per capita wastewater treatment costs by
state. Total capital costs for sewage treatment average $250 per
capita; estimated costs are under $200 in 29 states, between $200 and
$400 in 16 states, and over $400 in 5 states and the District of
Columbia. Capital costs that might be thought of as attributable to
the CWA average $137 per capita; these costs are under $100 in 20

3. See Environmental Protection Agency, National Water Quality Inventory: 1986 Report to Congress
(November 1987); 1986 Needs Survey: Report to Congress (February 1987); and "Study of the Fu-
ture Federal Role in Municipal Wastewater Treatment," Report to the Administrator (December
1984).

4. Environmental Protection Agency, 1986 Needs Survey. Excluded from the $33 billion amount are
costs for rehabilitation/replacement of sewers, collector sewers, and combined sewer overflows--
costs that are eligible for federal aid only under limited conditions.
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TABLE 21. CHANGES IN WATER QUALITY, 1972-1982

Streams

Condition

Improved

Constant

Degraded

Unknown

Thousands
ofMiles

47

296

11

90

Percent

10.6

66.7

2.5

20.3

Lakes
Thousands

of Acres

390

10,130

1,650

4,150

Percent

2.4

62.1

10.1

25.4

Estuaries
Square
Miles

3,800

12,800

560

170

Percent

21.9

73.9

3.2

1.0

SOURCE: Congressional Budget Office, from Association of State and Interstate Water Pollution
Control Administrators, 1984.

states, under $200 in 25 states, and between $200 and $400 in the re-
maining 5 states and the District of Columbia.

The estimates in the EPA Needs Survey reflect only those costs for
which states and localities were able to provide the EPA with docu-
mentation showing that the spending would correct a water quality
problem. Including the additional costs that states believe will have
to be incurred would increase the total capital cost of wastewater
treatment by 16 percent, from $60.2 billion to $69.7 billion. However,
both the estimates provided by the states and those finally accepted by
the EPA may overstate the money actually needed. The Needs Survey
bases its cost estimates on localities' spending plans, which were
developed on the assumption both that the federal government would
pay for at least 55 percent of the construction costs and (in most states)
that the state government would pay for an additional 5 percent to 25
percent of these costs. To the extent that this low local share would
lead communities to build unnecessarily capital-intensive facilities,
the EPA's cost estimates would be overstating the amounts actually
needed.5

5. The effects of capital subsidies on local wastewater treatment spending are discussed later in the
chapter.
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TABLE 22. COSTS OF WASTEWATER TREATMENT FACILITIES NEEDED TO MEET
CLEAN WATER ACT REQUIREMENTS FOR THE 1986 POPULATION, BY STATE

State

United States

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennslyvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total
Cost

(Millions of dollars)

60,222

445
112
477
232

4,632
72

1,041
48

245
2,352

599
208
118

2,732
1,485

595
367

1,140
796
267
642

3,733
3,016

903
393
925

39
120
95

735
3,290

56
11,451

921
15

3,096
268
727

1,453
346
446

58
869

2,088
288
144
792

2,069
856

1,107
24

Total Cost
per Capita

Basic
Cost

(Dollars) (Millions of dollars)

250

110
210
144
98

172
22

326
76

391
201
98

196
118
236
270
209
149
306
177
228
144
640
330
214
150
183
48
75
99

716
432
38

644
145
22

288
81

269
122
355
132
82

181
125
173
266
137
464
446
231

47

32,992

338
94

443
197

2,810
68

413
26

245
1,439

438
120
87

1,012
395
552
288
574
526
186
516

2,053
1,566

473
331
768

21
85
83

306
2,167

33
3,154

608
15

1,994
226
345
844

92
379

49
627

1,863
262
69

431
1,199

468
808

23

Basic Cost
per Capita
(Dollars)

137

83
176
133
83

104
21

130
41

391
123
72

113
87
88
72

194
117
154
117
159
116
352
171
112
126
152
26
53
86

298
284

22
177
96
22

185
68

128
71
94

112
69

131
112
157
128
74

269
244
169
45

SOURCE: Congressional Budget Office, using EPA and Census data.
NOTE: Basic cost excludes costs of rehabilitation or replacement of sewers, new collector sewers, and

combined sewer overflows.
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Operating and Maintaining Existing Facilities

As the stock of wastewater treatment facilities has grown, so has the
relative burden of properly operating and maintaining these facilities.
O&M outlays have risen steadily from one-third of all wastewater
treatment spending in 1970 to more than one-half of all such spending
in 1986.6 Despite this increased spending, the correct operation and
maintenance of existing facilities remains a major challenge. Recent
studies suggest that between 15 percent and 35 percent of major
sewage treatment facilities fail to comply with the effluent limitation
in their operating permits because of deficiencies in this area.? EPA
has found that better O&M can improve performance and also lower
both capital and operating costs in the long run.

Pollution From Nonpoint Sources

To bring all waterways up to standard will require more than building
new treatment facilities. The enforceable requirements of the CWA
relate only to "point" sources of pollution—that is, pollution that enters
the environment at discrete, identifiable locations such as industrial
plants or municipal wastewater treatment facilities. Yet, recent
water quality surveys show that, in many areas, most remaining
water pollution stems from "nonpoint" sources such as agricultural
runoff (containing fertilizers, pesticides, and animal wastes) and
urban runoff (containing both human wastes and toxic metals such as
cadmium and lead). EPA studies show that in the roughly 25 percent
of waters that do not meet state use designations, nonpoint sources of
pollution have been cited as the cause of water quality degradation in
76 percent of lake acres, 65 percent of stream miles, and 45 percent of
estuarine waters. By contrast, point sources have been cited as the
primary cause of pollution in 9 percent of lake acres, 27 percent of
stream miles, and 34 percent of estuarine waters.8 As the relative
importance of nonpoint-source pollution rises, the cost-effectiveness of

6. Estimated by the Congressional Budget Office from Census Bureau data.

7. See Environmental Protection Agency, Environmental Progress and Challenges: An EPA Per-
spective (June 1984); and General Accounting Office, "Costly Wastewater Treatment Plants Fail to
Perform as Expected" (November 1980).

8. Environmental Protection Agency, National Water Quality Inventory: 1986 Report to Congress.
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controlling pollution through the construction of new wastewater
treatment facilities declines.

POLICY OPTIONS FOR WASTEWATER TREATMENT

The 1987 CWA Amendments again affirmed the Congress's commit-
ment both to the water quality goals of the 1972 Clean Water Act and
to the idea that the federal government generally should not bear the
financial burden of municipal wastewater treatment. The discussion
below examines several options through which the federal govern-
ment might further those goals.9 Each alternative is evaluated in
terms of the effect it would have on the adequacy of state and local
water quality investment, and on the efficiency of that investment.
The options, which are not mutually exclusive, include:

o Cancel capitalization grants. The construction grants pro-
gram could be permitted to expire as called for by current
law, with no capitalization grants after 1988.

o Initiate regulatory reform. The amount of state and local
capital investment needed to meet water quality standards
could be reduced by using more flexible regulatory
strategies.

o Reduce nonpoint-source pollution by making financial
assistance for farmers contingent on adoption of pollution
control practices and/or by imposing effluent fees. In many
areas, the major impediment to achieving water quality
goals comes from agricultural nonpoint sources. Pollution
from such sources could be reduced by imposing effluent fees
on the use of certain agricultural chemicals and by making
price support payments and other financial assistance avail-
able only to those farmers that adopt "best management
practices" to reduce nonpoint-source pollution.

9. The options considered here do not include using effluent taxes to control point-source pollution.
That policy will be evaluated in a forthcoming Congressional Budget Office publication.
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Cancel Capitalization Grants

Current law authorizes appropriations for municipal wastewater
treatment assistance of $10.8 billion for the 1989-1994 period. Of this
amount, all but $0.4 billion could go to state revolving funds.10 The
President's 1989 budget proposed spending roughly half the amount,
on the grounds that this would be sufficient to fund the federal share
of all projects needed to meet the 1988 municipal compliance require-
ments and to complete all treatment plants started with federal funds.
The President's proposal would have effects qualitatively similar to
canceling capitalization grants and allowing the construction grants
program to expire as called for by current law. Table 23 shows esti-
mated outlays for both courses.

Federal Subsidies and the Level of Wastewater Treatment Invest-
ment. For a variety of reasons, ending federal subsidies for municipal
wastewater treatment facilities would be unlikely to have much effect
on the rate at which the nation adds to its public wastewater treat-
ment capacity. First, various studies report that past federal funding
for local wastewater treatment facilities has tended to supplant state
and local spending, not supplement it.11 For example, when federal
funding increased following passage of the 1972 act, state and local
government spending fell to little more than what was needed to
match federal construction grants. Spending by states and local gov-
ernments from their own resources fell 80 percent between 1972 and
1976, while federal spending quintupled to 90 percent of national
construction outlays.*2 Ending federal subsidies would doubtless in-
crease the share of wastewater treatment investment paid for by
states and localities, but would not much affect the total amount of
such investment. Indeed, the reduction in federal wastewater treat-

to. Authorization levels for capitalization grants total $8.4 billion for the 1989-1994 period. In addi-
tion, states may choose to receive as capitalization grants up to $2 billion of the amounts authorized
to be appropriated during this period.

11. Sae James Jondrow and Robert A. Levy, "The Displacement of Local Spending for Pollution Con-
trol by Federal Construction Grants," American Economic Review, vol. 74, no.2 (May 1984); and
Environmental Protection Agency, "Study of the Future Federal Role in Municipal Wastewater
Treatment," Report to the Administrator (December 1984).

12. Environmental Protection Agency, "Study of the Future Federal Role in Municipal Wastewater
Treatment," pp. 3-1 to 3-3.



104 NEW DIRECTIONS FOR THE NATION'S PUBLIC WORKS September 1988

TABLE 23. COMPARISON OF FEDERAL OUTLAYS FOR MUNICIPAL
WASTEWATER TREATMENT UNDER THE PRESIDENT'S
PROPOSAL AND UNDER A PROPOSAL TO CANCEL
CAPITALIZATION GRANTS (In millions of dollars)

Projection 1989 1990 1991 1992 1993

Baseline 2,410

President's Proposal 2,378

Cancel Capitalization
Grants 2,336

2,419 2,321 2,300 2,342

2,218 1,794 1,430 1,173

2,064 1,650 1,117 636

SOURCE: Congressional Budget Office.

ment funding that began in 1981 has, since 1983, been met by a sharp
rise in state and local net investment.13

The federal government could also use a strong enforcement pro-
gram in place of subsidies to see that the goals of the CWA are
achieved. In fact, this has been an explicit part of federal policy since
1984. When federal construction grants rose during the 1970s, some
state and local governments argued that they should not be required
to meet the CWA deadlines until federal funds were available to share
the costs of doing so. In 1984, however, the Congress passed the
National Municipal Policy (NMP), which affirmed that all generators
of wastewater were to be treated alike: states and localities, like all
other polluters, were responsible for meeting CWA requirements re-
gardless of the availability of federal funds. The NMP also set in place
an enforcement mechanism to ensure that compliance would occur.

The relative merits of achieving clean water goals through en-
forcement rather than subsidies depend in part on one's view of the
use that should be made of common waterways. Until 1972, there
were no federal laws regulating the use of most waterways for dis-
posing of wastewater. Unless prohibited by state or local laws, all
wastewater generators thus had an implicit right to pollute common
waterways. By establishing minimum wastewater treatment stan-

13. Congressional Budget Office, Trends in Public Investment (December 1987), p. 65.
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dards, the CWA essentially changed the property rights associated
with common waterways from those of a world in which communities
enjoy the right to pollute to those of a world in which communities
have the right to enjoy a minimum standard of cleanliness.

Federal Subsidies and the Efficiency of Local Wastewater Treatment
Investments. For a variety of reasons, federal subsidies tend to result
in less efficient state and local decisions about wastewater treatment
investments. First, by lowering local construction costs, the subsidies
give localities the incentive to build larger or more sophisticated
treatment facilities than necessary. One study showed that both the
construction and operating costs of wastewater treatment facilities
built with subsidies from the federal construction grants program
were higher than they would have been in the absence of such assist-
ance. 14 The existence of federal subsidies also can cause localities to
put off needed wastewater treatment investments in the hope of later
qualifying for matching funds. Together, these problems contributed
to the Congressional decision to reduce the federal matching rate to 55
percent and to the adoption of the National Municipal Policy.

Capitalization grants could have the same negative effects on
efficiency as construction grants. The magnitude of the effects will
depend, however, in part on the subsidy implicit in SRF loans. The
subsidy is measured by the difference between the market interest
rate and the SRF interest rate (assuming that all loans are for the
maximum 20 years allowed by law). Table 24 shows the percentages
of local costs that would be subsidized by various SRF loans. If SRFs
made zero-interest loans, the subsidy provided by the SRF could easily
be as large as is now provided by the construction grants program. At
current interest rates, for example, a zero-interest loan would sub-
sidize about 45 percent to 55 percent of local construction costs,
depending on the creditworthiness of the borrower. A number of
factors will tend to make SRFs somewhat more efficient than con-
struction grants. First, many states are likely to use capitalization
grants as a reserve fund against which further borrowing would be
done. In most cases, the proceeds then would be lent to localities at
near-market interest rates. Second, the terms of SRF loans, unlike
the terms of construction grants, can be tailored to suit the financial

14. See Congressional Budget Office, Efficient Investments m Wastewater Treatment Plants (June
1985).
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conditions of different localities. State officials could use this flexi-
bility to offer higher subsidies for those local projects that they deem
to be more efficient. Finally, states would be able to use some SRF
monies for programs to control water pollution from toxic substances
and nonpoint sources. In many areas, improving water quality by con-
trolling these sources of pollution would be more cost-effective than
additional investment in municipal wastewater treatment plants.

Ending the capitalization grants would increase the financial bur-
den of state and local governments. This burden can be measured in a
number of ways. Annual appropriations for the construction and cap-
italization grants together are authorized at $2.4 billion through
1991, after which federal assistance is to begin phasing out. If appro-
priated, this money would provide state and local residents with an
annual grant averaging $9.79 per capita, ranging from $27.20 in
Alaska to $4.94 in Arizona (see Table 25). On average, these grants

TABLE 24. GRANT EQUIVALENCE OF STATE REVOLVING FUND
LOANS AT VARIOUS INTEREST RATES (In percents)

SRF
Interest
Rate
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SOURCE: Congressional Budget Office, from Environmental Protection Agency, Study of the Future
Federal Role in Municipal Wastewater Treatment (December 1984).

NOTE: The table assumes that a project is completely eligible for a loan or grant, that a loan covers all
project costs, that a loan matures in 20 years, and that debt service is level.
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TABLE 25. ALLOCATION OF ANNUAL FEDERAL WASTEWATER
TREATMENT GRANTS, 1989-1991

As Percentages of

State

United States

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

SOURCE: Congressional

Dollars State and Local
per Capita Income

9.79

6.70
27.20
4.94
6.69
6.43
5.94
9.32

18.82
19.04
7.02
6.72

17.70
11.89
9.50

10.63
11.52
8.91
8.28
5.93

16.02
13.15
14.13
11.41
10.59
8.33

13.28
14.55
7.77

12.37
23.62
13.02
8.06

15.08
6.92

17.55
12.71
5.93

10.16
8.09

16.72
7.36

16.83
7.34
6.65
7.68

22.03
8.58
9.46

19.73
13.71
23.50

Budget Office from Census Bureau data

0.07

0.06
0.15
0.04
0.06
0.04
0.04
0.05
0.13
0.10
0.05
0.05
0.12
0.11
0.06
0.08
0.09
0.06
0.07
0.05
0.13
0.08
0.08
0.08
0.07
0.09
0.10
0.12
0.06
0.08
0.15
0.07
0.07
0.09
0.06
0.14
0.09
0.05
0.08
0.06
0.11
0.07
0.14
0.06
0.05
0.07
0.17
0.06
0.06
0.19
0.10
0.18

Taxes

1.60

0.98
4.78
1.00
1.34
0.88
0.89
2.74
1.89
2.03
2.07
0.87
2.90
2.07
2.09
1.98
1.62
1.45
1.52
1.40
3.06
1.55
1.65
1.52
1.18
1.40
2.54
3.01
1.25
2.96

11.66
2.67
2.00
1.45
1.06
4.57
1.96
0.97
1.40
1.50
3.13
1.20
7.64
2.16
2.15
1.28
3.61
1.30
3.71
4.09
1.77
3.04

NOTE: These figures assume federal appropriations of $2.4 billion per year.
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would represent 0.07 percent of state personal income; in no state do
the grants amount to more than 0.2 percent of income. To replace
these federal funds, total state and local tax collections would have to
rise an average of 1.6 percent. Taxes would have to rise the most in
New Hampshire (11.7 percent) and the least in Georgia (0.9 percent).

Use More Flexible Regulatory Strategies

The CWA requires all point sources to meet minimum limits on pollu-
tion stemming from technology. States can set more stringent limits
when necessary to meet state water quality goals. The EPA estimates
that building the "advanced treatment" wastewater facilities needed
to meet the goals of the CWA will cost up to $4.3 billion. More flexible
regulatory strategies could eliminate the need for some of this capital
spending and also reduce the cost of operations and maintenance at
those plants that are built.

The most promising new regulatory regime involves point/non-
point trading—allowing certain point sources to forgo further improve-
ments in pollution control. In return, the point sources would finance
and/or manage the carrying out of controls on nonpoint sources. Sav-
ings from such trading arise from differences in the cost of treating
point and nonpoint pollution. Until now, water pollution control has
concentrated on point-source investments. Since the unit cost of
cleaning wastewater rises sharply as the treatment level is increased
from secondary to advanced treatment, further improvements in
water quality in many areas could be achieved more cheaply by add-
ing nonpoint controls than by raising municipal treatment standards.

The total savings possible through such trading have not been
estimated; its potential has been explored at only a few sites, but in
each case the savings have been dramatic. Savings are most likely to
arise in areas such as the Chesapeake Bay, where nonpoint sources
contribute an estimated 67 percent of the nitrogen and 37 percent of
the phosphorus that is deposited in the bay. An EPA study of one
small drainage area in the Chesapeake found that reducing phos-
phorus loads by 25 percent would be 83 percent cheaper using non-
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point-source controls than increasing treatment standards at the local
sewage treatment plant. 15

Similarly, the Dillon Reservoir in Summitt County, Colorado,
achieved its goals for water quality by paying for the creation of set-
tling ponds to control runoff from surrounding urban areas. These
ponds cost less than a tenth of the amount that would have been need-
ed to increase the reservoir's wastewater treatment capabilities.16

While these examples hold the allure of great savings, the poten-
tial for widespread use of point/nonpoint trading is unknown. The
largest barrier to carrying it out extensively lies in a lack of the
information needed to make such a strategy work. 17 The necessary
information is of two kinds. First, a baseline estimate of current non-
point-source pollution must be constructed. Moreover, since the ef-
fects of nonpoint sources vary widely with both precipitation and
temperature, developing a baseline requires detailed monitoring of
water quality over a number of years. Currently, such detailed
monitoring of water quality has been done at only a few experimental
sites. Second, water-quality managers lack good information on the
effects of different nonpoint-source controls. Conservation tillage, for
example, is a "best management practice" (BMP) for reducing non-
point pollution from farms. Yet, a number of different techniques fall
under the rubric of "conservation tillage." Further, the effect of these
techniques varies significantly from field to field, depending on the
nature of the soil, the contours of the land, and the distance to relevant
surface water. Since the effects on water quality of conservation till-
age have been studied only in a few situations, managers of water
quality cannot predict with much certainty the consequences of
adopting such practices on a widespread basis. Point/nonpoint trades
based on carrying out conservation tillage (or any one of a number of
BMPs) therefore will involve exchanging certain increases in point-
source pollution for very uncertain decreases in nonpoint pollution.

15. Industrial Economics, Inc., "Point/Nonpoint Trading to Reduce Phosphorus Loads to Chesapeake
Bay," prepared for the Environmental Protection Agency, May 1987. This estimate did not include
the cost of administering the program.

16. Skylonda Group, Inc., "Achieving Water Quality Standards with Non-point Source Trading: The
Case of Dillon Reservoir," prepared for the Environmental Protection Agency, September 30,1984.

17. See F.J. Humenik and others, "Pollution from Nonpoint Sources," Environment, Science, and
Technology, vol. 21, no. 8 (1987), p. 741.
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More data would not completely eliminate the uncertainty that
accompanies point/nonpoint trades. Since nonpoint pollution varies
from season to season and from year to year according to natural
forces, some point/nonpoint trades would be effective only on average
over a number of years. At any given time, pollution from nonpoint
sources might be more or less than expected. Whether this variation
was acceptable would depend on the particular pollutant involved and
on the water quality of the relevant waterway.

In addition to point/nonpoint trading, lesser gains may be possible
by issuing permits that would make greater allowance for the natural
capacity of a body of water to purify conventional pollutants. Seasonal
permits, for example, allow the level of pollutants in treated waste-
water to vary with the season. In summer, stream flows are low and
temperatures are high, reducing the natural ability of streams to
cleanse themselves; maintaining a given level of water quality thus
requires cleaner wastewater in summer than in winter. One study
estimated that a seasonal permit system in North Carolina would save
about $2.9 million a year in wastewater treatment costs.18 As with
point/nonpoint trading, however, only anecdotal, site-specific exam-
ples of the savings possible from the flexible use of permits are avail-
able. Moreover, many states already have some form of flexible per-
mit issuance in place, so opportunities for further savings may there-
fore be limited.

Reduce Nonpoint-Source Pollution

In many areas, improving water quality requires limiting nonpoint-
source (NFS) pollution. Recognizing this problem, the 1987 CWA
amendments for the first time required that states establish NFS con-
trol programs. States must provide EPA with a list of waters that
have not achieved water-quality goals because of NFS pollution, and
by 1989 states must develop NFS management programs and formu-
late schedules for carrying them out. The amendments allow the
greater of $100,000 or 1 percent of each state's construction grant
allotment to be used for nonpoint-source control.

18. For more detail on flexible permit issuance, see Congressional Budget Office, Efficient Investments
in Wastewater Treatment Plants (June 1985), p. 62, and the sources cited therein.
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This section evaluates two methods by which the federal govern-
ment could buttress the states' NFS management programs. Both
methods focus on agricultural activities, which are by far the greatest
source of NFS pollution. For example, almost 70 percent of the
nitrogen and phosphorus deposited each year in surface waters comes
from farming. 19 The first option would make farm price supports and
other assistance available only to farmers willing to adopt "best
management practices" for NFS pollution control. The second would
impose a fee on the use of certain agricultural chemicals in order to
discourage their use.

The Food and Security Act of 1985 (Public Law 99-198) includes
two provisions designed to reduce agricultural pollution. The first
establishes a Conservation Reserve Program, under which the federal
government will rent and take out of production 40 million to 45 mil-
lion of the nation's most erodible acres. The other provision requires
farmers of highly erodible land to adopt an approved soil conservation
plan in order to qualify for financial assistance from any federal agri-
cultural program, including commodity price supports, loans, and dis-
aster assistance. The conservation plan must be adopted by 1990, and
carried out by 1995.

The primary focus of both these measures is the control of soil ero-
sion; the water-quality effects are secondary. Although sediment is a
major contributor to NFS pollution, erosion is not the only factor. For
example, when fertilizers are spread on clay soils, erosion rates may
be low but chemical runoff rates quite high. Similarly, farmers who
adopt conservation tillage to reduce soil erosion may try to offset
potential reductions in yield by applying more fertilizer and pesticides
to their fields; in this case, a successful soil erosion program may
actually increase problems with water quality.

The provisions of the Food and Security Act would have a greater
impact on water quality if federal farm payments were also made
dependent on the adoption of BMPs for water quality. This require-
ment would be most cost-effective if imposed only on farms in those
watersheds where nonpoint sources are the major impediment to fur-
ther improvements in water quality.

19. Gordon Chesters and Linda-Jo Schierow, "A Primer on Nonpoint Pollution," Journal of Soil and
Water Conservation, vol. 40, no. 1 (January-February 1985).




